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The present report, concerning the relation between diet and larval develo-
pment in Urechis unicinchts is the result of experiments designed to find a suitable 
diet for rearing the larvae of this species, and constitutes part of a project to ac-
quire a more coherent konwledge on the post-embryonal development of the 
Echiuroids. 
About 48 hrs after insemination, most of the eggs develop into typical tro-
chophore larvae, which then swim about near the surface of the water. The larvae, 
300 individuals in each glass container were reared on a single kind of diet under 
the same conditions throughout the experiment. As diet, two species of unicel-
lular marine algae, Skeletonema costat~tm and Thalassiosira sp., were used and the 
results obtained were .compared. 
Developmental stages of the larvae : On the basis of this experiment, the de-
velopmental stages of Urechis larvae can be roughly classified into four according 
to their external morphological features and behavior. Until the third week after 
insemination, the larvae in the same container usually develop uniformly and 
reach the trochophore stage designated as the T. stage in this paper. After three 
weeks, black pigment bands begin to appear in the region of the hyposhere which 
will afterward become the trunk of the worm. This stage is called the pre-
segmentation stage (Pr). In the latter half of this stage, a pair of setae appear 
at the most anterior part of the hyposphere, which will later become the first of 
the body segments. Five weeks after insemination, succesive foldings appear in 
the hyposphere of the trochophore larva as the hyposphere elongates, and each one 
of the black pigment bands comes to lie just on the summit of each of the foldings. 
These foldings number 11. Such larvae can be said to have reached the segmenta-
tion stage, but as their swimming behavior is still maintained, the developmental 
stage of these larvae is named the first segmentation stage (S-I). In five to six 
weeks after insemination, some of the individuals among the S-I stage begin to 
sink to the bottom of the containers, since their ciliary activity is not strong enough 




Fig. I. Developmental Stages 
of Urec his unicinctus. ( x 133) 
A. Trochophore stage 
B. Pre-segmentation stage 
C. Ist segmentation stage 
D. Ist segmentation stage 
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then begins, and t he larval movement 
changes completely to the creeping type. 
At t his time, the segment al structures of 
the body become very clearly formed, and 
thus the larvae enter the second segmen-
tation stage (S-II). About seven weeks 
after insemination, the peristaltic move-
ments of the larval body become distinct, 
but the segmental structures gradually 
disappear. Remains of the black pigment 
bands are observed as black dotted lines 
when the larvae extend their bodies. As 
this indicates the beginning of metamor-
phosis, this larval stage is named the 
metamorphosing st age (M) in this paper. 
Feeding Experiments: In t hese ex-
periments t here were two diets Skeleto-
nema costatum, Thalassiosira sp. and no 
food, for comparison. Table I shows the 
results obt ained from t he materials inse-
minated on December 23rd, 1957. From 
this table, one can observe how each of 
t he developmental stages was distributed 
as the rearing of the larvae proceeded. 
Even in the unfed group, although most 
of the individuals died early, some were 
observed to develop to the T. stage on the 28th day. None, however, were able 
to live longer than 38 days, and they did not proceed to the next stage. 
Table II shows t he correlation bet ween t he various developmental st ages and 
the duration of rearing, Table II-A presents t he Skeletonema group and T able II- B, 
the Thalassiosira group. On the 38t h day, 77 out of 280 individuals were in the 
T . st age in the Skeletonema group, while the remains, 203 in number, had already 
proceeded t o a more advanced stage, as seen in Table II- A. In t he Thalassiosira 
group, however, more than half of t he total number of individuals, 243 in number, 
were still in the T . stage. A quite int eresting tendency is manifested in the de-
velopmental patterns of these larvae when the data are compared: namely, 
although the number of larvae in the T . stage is at the maximum on the 4th day 
in both the Thalassiosira and Slleletonema groups, there seems to have been a peak 
of the Pr. stage on the 28th day in the Skeletonema group, ·while in t he T halas-
siosira group the same peak occurred on the 48th day. As to the S- I stage, there 
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Table I 
Relation between d ie t and developmental stages of larvae. 
Materials were fertilized o n December 23rd, 1957. Exact number of 
developmental stages on the 28th day was not recorded. 





































T ; Trochophore stage 
stage of segmentation 
lVIetamorphosing stage 
N umber of survivals in each group of 
Skeletonema 
I 
T hal as siosira 
I 
No food costatum sp. 
I Total I I Total I I Total 
300 300 300 300 I 300 300 281 244 56 
77 280 147 243 0 0 
94 54 0 
64 9 0 
45 33 0 






























Pr; Pre-segmentation stage S-I ; Fi rst 
S-II ; Second stage of segmentation M; 
83 
was peak on t he 38th day in the Skeletonema group, while it was around the 58th 
day in the Thalassiosira group. In the S-II stage, the maximum number in the 
Slleletonema group was found on the 48th day and on the 58th day in the Thalas-
siosira group. In the J\II. stage, there was a maximum in the Skeletonema group 
on the 58th day and on the 70th day in the Thalassiosira group. These facts 
indicate clearly 1) that although there occur many variations in the larval de-
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Table II 
Correlation between developmental stages and the duration 
of rearing in each group of diet. 
Maximum numbers were indicated by Gothic letters. 
A Skeletonema group 
~e n 4 2S 38 48 58 70 so 91 
s 
T 300 281 77 7 5 2 2 0 Pr 94 21 14 11 0 0 
S-I 64 19 25 15 0 0 
S-II 45 196 170 6 4 0 
M 20 36 29 2 0 
B T!Jalassiosira group 
~e on 4 2S ·as 48 58 70 so 91 
s 
T 300 244 147 82 62 35 20 8 Pr 54 61 38 51 20 7 
S-I 9 IS 29 24 19 II 
S-II 33 57 74 26 21 11 









velopment as rearing proceeds, the majority of the larvae continue to develop 
quite regularly and pass succeessively each of the developmental stages as their 
development progresses; 2) that although both algae are usable as food for the 
larvae, their development is faster in the Skeletonema group than in the Thalas-
siosira group, in which a considerable number of individuals remajned in a retarded 
condition. 
Mortality : Mortality was calculated on the basis of the number of survivals 
found at each inspection, and the results are shown in Table III. As indicated in 
this table, there appears a peak of high mortality on the 28th day after fertJ1ization, 
which occurs commonly in all three diets. The peak is higher in the Thalassiosira 
group than in the Skeletonema group and is very striking in the unfed group. This 
last mentioned fact shows that around the 28th day after insemination there is a 
limit to maintaining life without food. Another cause of high mortality was equal-
ly found in the other two groups; that is, an incapacity to adapt themselves to the 
diet. After the 70th day, the mortality rises rather abruptly in both groups. It 
is concluded, (as can be seen from Table III), that the'high mortality appearing 
on the 70th day is due to the same phenomenon in the larvae of both developmental 
stages S-II and M. This is probably a change in feeding habit accompanying the 















REARING EXPERIMENTS OF URECHIS LARVAE 85 
Table III 
Mortality 
Mortality was calculated by whole numbe' r. 
Skeletonema costatum Thalassiosira sp. No food 
Number I Number I M t Number I Number Number I Number I M of of o.r a- Marta-
survivals deaths , It~ 
of of 
lity of of o_rta-survivals deaths 
96 Sttrvivals deaths h~ 
300 300 300 281 19 6.3 244 56 18.6 56 244 2SO 81.3 I 0.3 243 I 0.3 0 56 263 17 5.6 18.6 219 24 8.0 250 13 4.3 204 15 5.0 
63 187 62.3 166 38 12.6 
8 55 18.3 
I 
99 67 22.3 
0 8 2.6 40 59 19.6 
15 25 8.3 
